Using spectrophotometry to determine in vitro turnover rates of peptides in plasma.
A new method for determination of first-order elimination constants for dipeptides is presented. The peptides are hydrolysed by plasma enzymes into amino acids, and ortho-phthaldialdehyde (OPA) is used to react with free primary amino groups. The concentration of free amino groups can, thus, be followed using simple spectrophotometry. A mathematical model for the concentration of free primary amino groups with time is presented through which the elimination constant, and thus the half life, can be determined by curve fitting. The method is applied to inhibitors of angiotensin-converting enzyme derived from the primary structure of milk proteins. The results show that these dipeptides have in vitro half lives ranging from 4.3-64 min, when incubated with 50% rat plasma. This explains why these casokinins in vivo only cause a very moderate and short-lasting inhibition. The model for calculation of elimination constant is limited to dipeptides that do not contain a C-terminal proline. The derivatization method can be applied to longer peptides as a crude indicator of peptide hydrolysis, but does not allow calculation of their elimination constants per se.